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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for efficiently 
processing the rear faces of a large number of semiconductor chips. 

SOLUTION: A semiconductor chip or a submount 200 is coated (1st 
step) with resins. Next, the semiconductor chip and the submount 
200 are pressed (2nd step) so as to practically cover a 1st surface 
with resins, while electrically conducting the semiconductor chip 
and the submount 200 after the 1st step. After the 2nd step, next, 
at least one of filming, etching, patterning and cleaning is performed 
(3rd step) on a 2nd surface of the semiconductor chip. 
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9 5^) . 114-^^3 6 0~3 6 2^-*;^ (Photonics 
Technology Letters, vdI . 7, No. 4. pp. 360-362(199 50 
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5)) JCinSnrt^-So CCr)Se*iSJR«. CMOS h5> 
V'X^t^'f'm^^^tifcS i S^±CC^+flCDGaA s 

MOS h'7>i^Xd?0CJ:9^>VT;<SJI^»D^?>nSC 

[ 0 0 0 3 ] s 1 8 ^^(omifjdc^hmMV^mmm: 

Tcfc^^C. S iSSitcmSti/cCMOS h'7>-^;'^ 
3? 180 Si. Ga A sSSl 8 0 2±iCJB^3n/c7^ 
^SIS 18 0 1 iCDiCCP b/S n*Ba 1 8 0 3 

[0 00 4] y^ccHl 8C0(b)CC^-rcfc:^«:. Pb/S 

n^ffll 8 0 3 i^ L^?§i43-i±rsifr^o COf^. 

S 1 8cO(c)Cc^t-J:^Cc, x;i<^i^1Sfl§l 8 0 6^ 1 

CMOS h-^>S>^^ 1 8 0 53&iff^RX$nrCi^>S 
i S^^Tt^iSS 18 0 1 <b(D^.r^«:SSL.iAtPo 
[0 00 5] ^<Dft. 01 8CD(d)^C^-rcfc^^C. tKi^ 
iSgl 8 0 Id^J^^SnrCi^GaA sa«l 8 0 2* 

ix;^^ 1 8 0 5:^ff^^$nri^^S i S^i. ^^1^^ 
1 8 0 1 iCD^HcDx^}<+>-fiaBil 8 0 '^X':;!- 
X ;r^>y(DgR{C5fe^ilSl 8 0 
?S75^^6^Sti-r^JliC?^cC'5. Ga A sStRl 8 0 27&5^* 

^n/cTfe^is^i 8 0 Kom^^mimikM^mki^xm 

[0006] 
[0007] 
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[000 8] $>i>mt&BJ&vitt. guiail2 

[0 00 9 ] $> ^mnmrnx^t. BtriBma vifC^ lo 
[0010] ^^mmmmv^t. mnasa ;^7"-^ ::^<d» 

CC4dl^T. fFifi02^M±CC^D/c®{bM^^i-r6l^ 
<*: «:S[0 2 ^ffiitCfcl^r MT-JUg^-r ^0 5 X 7' 

[0 0 1 1] ^y^mmmm-ciit. mMEmb:^r'yy'(fCj: 

[0012] *-5>IISS»^SSr«. HUiBlf:/^^?^ H_btC 

[0013] ^^mM^Bf&'ciit. fluian 1 mmtfcitm 

[0 0 14] 

[0 0 15] (llife<D?gSll) 01*J<J:O'S2«: 30 

[ 0 0 1 6 ] S U^:. *^0JCCj:^):^ffi(D|ISgcDffJ.^ 1 

cccfcors8®3n/c*2»^ggi ooSiBsar^-So s 

i1f':^v^7>h2 0 0±tc«. »-Hl©E^36U-1f^ 

•>^i 0 07:?^^^5nri>6o >'*i 0 

0^*. St.^t<:JISW«:^?f=^cC2o<7)®^WL'rc^'2>o ffi 

j^U-if5=":'yi 0 0Cr)Cn6 2Dla<D^>ip— 

S i ■9-:/v'^;> h 2 0 0(D^ffitCgft*OrCi6c * 

H^fflg^cfci^r. ®^7feu-if^->:7*i 0 ocD rs®j 40 
t.\X. cn62ECD'5-<p®^U-if^':' 1 0 Oj&^S 
i1f::^'7«>>h200 tcSMf ^ffitcR^tffirjcoffi^C^ 

[0017] ?^rpjs*r'5>cfc^^c, 0 1 ^^r-tsccT:):^ 
>^«:*-2>a(Dttix*ji*'rc<!:«:j:or. ae3fc«:*jii 
j:mn^-m(^im'v^i>. mm^iy-'^^yy'i oo 
h2oo%xi^^-/:/-rn«. ifi<DfflBSft^cA*<aF so 



!RF§g^ 10-335383 

4 

[0 0 1 8 ] ffi^U-1f5^':/:7'l 0 OCDSSKIJS. U 

rc>^»o CCOaS^^V F7\l 0 [y-^^iA. 

7(£ U tf ^ 1 0 0 -5 G a A s Sffi^cKiRiJ 

J:a'KSL$n'5>cD*E5±t-'So ^/cSffi;tr>< KTa: 1 0 6 

•t±4>Oo K7C1 0 ffi^TfeU'-tf^ 1 

0 0*^5 i1f:/v'^>h2 0 0±tc^SgSti/cgCC. S 

^u-if^-.^^i 0 ocDaffiwijgfiSsn-So 

[0 0 1 9 ] fti^-r€>ffi^3feU--1f«. GaAsS«± 
K7>:i 0 6C[)iSS«l 3 0 Mmr*-5o coa 

SE;^>f 1 0 6 (rcwA-r^yty r -^^^comw: 

/?51 2 5 umr^O. 5 MinCDv->?>^#a[Uri?i25& 

enri^-So 

[ 0 0 2 0 ] ® 2 2(s:^?HW: J: ^:^ffi(DllJfecDffJSg 1 

^Ccfcori3ii$n/c^2i<*^gi oo^-^o locoffi^ 

*U-1f^--;:7-i 0 OCDfi«S<Z)»rffiar^^o S i 1f 
•7'i?>F2 0 0OS iSK2 0 2±tC». iBS2 0 4*^ 

mm<oBmcmx$tix\.^^o ie«i2 0 4«. 

cncctjRBen^c^o ffi^3feu--if^-:':7'i o o 
y y > :7*IIS$nri^So 

[0 02 1 ] ffi^U-1f^-:;:7*l 0 Oii. GaAsS 
S10 2<5:. GaiAsmUl0 2±(tCmfSLStifcm^^ 
U— tf 1 2 Oi*^i^p B^U-1fl2 0«, GaA 
sS^2 0 4±CCX':;^>t/>^ h ^:;7'lil 0 4^/M.r 
ff^^^n/cp^:/^ ^> ^Sl*^ 13 0, 140. 
nM^^ yiS*fS 1 6 0*J<l:Cfmffil 7 0^<i;irt> 
5o pM:/^*vi^SI*Sl 3 0«. p -A 1 As 132 
^JcfcO^P -Ga As 1 34^2 4. S^tS^Or^^^ 
nrc^^c nM^^ > yigl^^l 6 OtJ. zSm^J&^nM 
r * -5) C <!: fei pM:/^ ':^ySI^Sl 3 Oiim«c?) 

[0 02 2] fg14M 140 ^3:. n-AlGaAsl4 
2. AlGaAsl44. GaAsl46. InGaA 
sl48. GaAslSO. AIGaAsl 5 2*JcfcO' 
p- A 1 GaA s 1 5 4€rfitArc>^o rSI^S 1 4 0r 
^Ltcmt. pM^^-:; ^SI^Sl 3 0:te<fcO'nM:^ 

5^^yS*fSl 6 0«:J:0Hi;3ia?)6n. u-lf^«: 
MS. 

[0 02 3 ] ±^CDHJ^U--1f 1 2 O^^^-r^pS 
r?'^ ^SS*^ 1 3 0. rgffill 4 0*5i:C^'n^:/^ 



5 

[0 02 4} v^)vv'^v^nwfm. H^Tfeu-tf 1 

2 0*ss iSS2 0 2K:iiMb&i*<fc^{c-7-{>7a/'C> 
':f \ 8 0:te<tO'=3^>T>'- K•7'-<^^^^'>:/l 90*^ 

ff^S$nrc^-2>o :i:»&^^cts. ®^u-if 1 2 04dJ: 

O'S iS«2 0 2cr)Papg5i. iSe 2 0 4 © Jl $ tiii ^ 
®^*U--1f 1 20«. T i/AuKi^l 8 2^3lL-C 

v>f ^nyo:7-i 8 otc^mwccgj^$nri^-5>o Ti 

/Au£i@18 2(^. ^'&liS6!:>@«d^^S[<i:m^S!n 
©ffi3;!)5iiM|r*'2>yt«?)K:. T i *jJ:iyfA u<02 Jl%ffl 
l^TC^-S^i. cnJC«Bg6tl^Cl>o Ti/Auiei^l8 
2(Of^SCDtt*4<i:Lr«. mtf. Ti#{*. Au# 
Pt/Au. T i/P t;teJ:a^cn6<?)Mc??f^*D 

[0 02 5] ffl^U-if 1 2 0CC>PffS]t-'5>Ga A sS 

^im^%\y-^\ 2 oi(5jSRtt(c0^snrc>-5o 

S*fKi±iai 0 8«. U-1f3e:©Ui*fPteJ:afGaA s 
a«l 0 2±tCiilS$n^o ^^cCfe. Sffi:^'^ K7a:1 0 6 

X':,^>^y; h 'v::?'® 1 0 44^C0iS®<i:Urc^ 
<bo SDi:^7V K7a:1 0 6:d^{^6n-SCiK:i:or. ±3^ 
l//c<fc^tcu-lf5fc<0GaA s«Sl 0 2^j:S®:i|X. 

xmrnr^co-cy r ^ ^^m^mm(>cfsm(cfj:%^ mm 

vKioQ omm^t. 0^L< iit. mmm-^oBiK 
^mth. c(ot^c(om¥^m-^(Dmmt. GaAsS 

[0 02 6 ] Sl^i^ie^bSJflgS 0 0«. ffl^TtU-tf^ 
:7' 1 0 0 J: C>'S i 1f T/v'i? > h 2 0 0 ©P^O^Pa^: 

[002 7] 'A(,c:^^m<om»t^mmo:>mmiiii^m s 

[0 0 2 8 ] S3CD;^7"-y 7'(a)CC4cJl>r. S i Sffi2 

0 2 ccBtjio.s^SSt-<. ccDfrs&s^i. W^&^^c«. *st 

[0 0 2 9 ] S3CD;^7^-:^:/(b)^c*5(,ir, mrS2jil?&^SS 

$n/cs i mm,2 0 2 ±^ A um»^fc^t A u^-^t^m 

^<0^m^^rj:^mm2 0 4 i:m^(DmmcBf&L . 
S i 1fy-7^> h 2 0 O^Ji^^S-r^o iSS2 0 4t3:. ffl 
^U-lf^';^ 0 0<DV-^>7D/S>r7'<b. Sit^:/ 
v»5> h 2 0 0±CD^^'ty K (:^ia^) i^mS««JtC««i 
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cfc-^rm^&^tcs^sn^o ffiJS2 0 4 3&^»J^ssn/cl* 

m-VS i'y-:/v'i;>h20 0«:*j5fe-$£*8O. 

[0 0 3 0 ] S3<DXt--^ T'co^ijCir, Siifr^v 

10 t^-c^^o cc-cr^^Ej t\t. ^5^^e{b^^i3 0 0 
ifiS i 1f :/v't;> h 2 0 0±<?)maoffiH^a^<fc^«: 

[0 0 3 1 ] S3C[)>^f-ty :/(d)tC*jCir. GaAsS 
ffil 02±6Cx«^^>^;< h -j':fmi OA^J^lfm^fA 
SJl 1 2 4?:COm^l^t'-A^Sffi (MB E) * 
/c^Wa^iiMtB^Siffi (MOVPE) CCJcOJf^^-r 

20 [0 0 3 2 } S3<D::^7='!y ■:/(e)«:*jtir. ilSS^S® 
1 2 4±CCBFTS(7:)i2^JJBt^*fcomS 1 7 0 ^ffJ/ST 
-Sa S®1 7 0^-7>^:^<f:Ur. Smfc^J:0'TJU:3>(D 

oT. lfl20. v-r^^DyOr^l 8 OiJcfc 

o'ri-=e>r Fv-Y ^C2>'>*>>^' 1 9 o^fl^^-r-So ^ 

-Yd7D>'>'>y 1 8 0*5«fcO'r3^>Ty - Kv-^^'Cly^'> 

30 r'*-3-cfc<J:c>o 

CO 03 3 ] ia3(DX7"-^:/Cf)fC*Jt.ir. ffil%56U- 
1f 1 2 0^v-<^^y^'>:7•l 8 OtcT i/Auifii^l 8 
2^fflt^Tie3ST^CitCJ:or. ffi^U-lf^':.:/ 

lOO^ff^^T-So ycCCBIfe5feU-1f^-y 7*1 0 OtC* 

[0 0 3 4] 03<Z>;^7'5'7*(q)K:*Jlir, Jf*L<» 

40 h2 0 0 i^sc^cc^^faj^H^r. (ig^tDif ^^jc^'j: 

ffi^3feU'-1f^-:'7'l 0 Oi^. ®mP4 0 2^W"r 
^®3t7-;l/4 0 0±tc. -e<DSH*K3£KS3n-CB 

-7»^>h2 00«. ^an4 1 2^^-r'5>cRar6ffi4 1 
0±&CK^®S3nTBS$n-5, KmP4 0 2*J<fcO' 
4 1 2«. ^^5J<>:7* (^Hth) OcigjlLrijiJ. 
kijcor-en^tiM^Tfeu—tf^--':/! 0 0:te<fcc>'S i 

1f:/v':7> h2 0 O^K^-r^o OTOSffi-C«cn6 
CDK»P4 0 2:feJ;O'4 1 2 CD^/T^^^BSSn^), 
50 WCC«, 5RS'>'-;l/4 OO0DffiS«, ®l^3tU-1f^--^ 
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£B*r-6ffiiS2 0 4i)^mif^tlfcS i t^^/v^v h 2 0 0 

[0 0 3 5 ] 03cD:^f'-^:7'(h)Oc4bair. ffi^^eu- 

1f^-:;y 1 0 0:fo^O'S i h2 0 OtJ. St^ 

0*5j:J>'eR«^j^4 1 O?:«0SO-C0ij^T«>« E:^}** 
mtf. Ka'>-->'U4 0 0?:Ka^M4 l O 

rT'l 8 043<fcC/:^V- Kv>f >?uyN'>:/ 1 9 Oi. EEH 

2 0 4<hcDrBi^c^^tsfl§;&^cn6<D±3:)^6ff uwan. 
m^yti^--^^'^y' i o o^^cto's i vy^^i^ h 2 o 

0«. m^yti^-lf^y^l OOOS 2 

^htlhE.Mt. »S0<«*^J3x 1 0* (N/m'> 
*^2 X 1 0-^ (N/m') OffiH^C*»3. J:»9S?$L/< 
^5X10' (N/mO --I^JT X 1 0* (N/m') CD® 

*t^/cJJD;l6n^o ai51'JS®^t<MBg3 0 0 3&sSini^«rS 
i^xmit-r^Ctl,C^r>X. E#S7feU-1ff-':':7*l 0 0 
*5ct^>'S i 1f:/v^> h2 0 oaSl^CcSS^n^o 
[0 0 3 6 ] 03©;^'r-:' :7*(i)«:fcCir. B^tIcU— 
1f3P--.^^l OOCDGaAsSffil 02«, MWtit 

A sSKl 0 2<Dm^i)mi 5 umCCJ^cCo/ci^tCX*::^ 

ic«. v>f ^a>'>*>:7-i 8 Otcii^e«jK:Sj|^Sn/cS i 
h2 0 OitDiesS. *rv- Kv>f ^ay^'>r?' 

1 9 otciimwccSj^$n/cs i V':/^^yh 2 0 o± 

if 1 2 0^^$-l*-So »f 1 2 0©^3fe«)!S 

[0038] 2|s:^B^(7):^(Cj:ntf. B^7feU-1f ^ 
y 1 0 0 i Vy^^y^ h 2 0 OitcHSO/c^^ 
S^*U>-1f 1 2 OOD^^^^o; ^^tJ'-r'BCi;^^^ 
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[0 03 9] 03COXr*^r:7'(i)(D;*:K:4dCJ&:t>nS. 
H4CD>^'f*!v:^(a)tc*jCir. ®|fe7lcU-1f^5':?'l 0 

o(ossk:s i 0,03 1 o^mmLfcik. m-^oyy* 

[0 040] ia4<DXT*2^ :^(b)K:*Jlir. S>J1 5 um 

10 CD/l^CDGaA sSSl 0 2«. SiO, 1^^3 10^^ 

-5)0 ^oifei^. gsi^^u--if 1 2 o^>Ftr^-r'5)X-:;5^> 

h :/B 1 0 4 CDKffliJCDffitcSffi:</>f H7^ 1 0 6 i)^ 

[0 0 4 n ^4(DXf"';^ ^'•(O^^foli-C. ffi^TfeU-- 

if ^ 1 0 0 cDS®CcSltR5±M 1 0 8 ^itST-So 
SSiKSihM 1 0 8 tJ, ffi^:?feU-1f 1 2 0:;&^6U-1f7fe 

[0 04 2 ] 04<D;^T*':/:7-(c)CDf^. — 

2oo«. :x.{7^^y^^>«.i[Q^x^m$ti^. mm 

i 1t^v^> h 2 0 0^m—(D^yy'tLXm^WiL. 

m-om^^iy-v"^ 1 0 0 ?:fii^/c^«»sa* 

tsS i 1^:/'7^> h 2 0 0^:^—0^ vy't LX^Kilti 
30 To 

10 0 4 3] mm^tifc^yzfc:)'^^. A&^-j:fftt. 

[0 0 4 4] i:x±(D^'!>(^wtitifcmm^i^-if^v 

-flOOkts S iV:^-^'^>h 2 0 0<Dfci5b^cmm±^^ 
\^±0. i)^-:>m:m^mi:>tiX:K^^^h&m^ tiX\.>^(D 

xmmm>m±r^o ^tc mm:fy^ ftaii o6«. m 

40 yr^^^tm^%\y-^l 2 0 iCDJS-^^S^g^lT^C 
[ 0 0 4 5 ] *||j5fe(DJgSS-C«. [g3<DX7- 'y:?'(i)«: 

U-1f^!y :/l 0 0<OS i -^zf^^^ V 2 0 OW:*f|al-r 

[0 046] c cx:^mmm^^^^ i> r^xMj > rx ^ 
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[0 04 7] rxc;5=->^j». 't^x^NitcjBissn/c 
sw-cf^ 6 n/c u X h y N- ^ - >'cat>nr c ^ ^gp^ 

[0 049] rgfe^j :^swtc«. ^^fflc^r^ffi 

[0 050] 2|s:^?a«: J:^4^iJ^^acDS4jS:&ffiJcJ:n 
<D^3^C< i4> 1 o«:ffi^U-1f^>7'l 0 COS i 1f 

^'^'i^v h 2 0 0tc*tr&i^-5ffi<bS*tffliJOBK:Sfi'ro c 

ti(fCj:K) . (m^^t 10 0-1 0 0 0 mo:>:t- ^ 

[0 0 5 1 ] :^mm(Dmm(fC:h\.^xitt. a^^u-if ^ 
cncc^ss^nr. a in, ai,03*/c 

[0 0 5 2 ] (^CDff^.1i2) 05«. ^^H^tCcfc^):^ 40 

x$>^, ^mwmm,2 o«. m^ytiy-^^y^i 0 0 

*5cta^'S i V-y'^^y h 2 0 0;&W-Y ^ciyN'>:7*3 0 2 

*5<:fco'3 0 4cD?g*cccfcorsti«:s#5nrci'E)C 

*zi{t^gl 0i|5l;BI(Z)*«jS^Wt^o 
[0 0 5 3 ] ;^Ctc:^^Bgco4^f*S|g<DSiiS:ftr;a^H6 
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[0 054] mQ(Oy^7~v :7'(a)-'Ci):te<fcC/S7<D;^-r 
Cf04cr)X7---^^(a)--(O«:>Pfi£-r^o iyfct^-yXl^XT 
[0 0 5 5 ] S6CD;^7"':;:7*(c)W:fcliT. ie^2 0 4 

:7^(f)W:*5iir, T i /AuES i 8 2±tc, ^-r^o 

^N'>y3 0 2*5Jg^3n^o jlJfiO[)JBSS2CC*$lir«. 
v>f >7 0^0:7*3 0 2i6^U3 0 4CDW*4i Ur b';^v 
;^ (Bi) *fflCi-5>*^ cn«:«RB6n-r. GaAsS 
«1 0 2±tcjg^3n5*3S»f^^W;^«:Si»«:#^ 

i!ll<^,^r*>^o m^kt. ^>ly^J>. (In) *fflC^/c 
D>'^'>:7'3 0 2fcJ:0'3 0 ACOttUt LXmi^^t^X 

ig^T-sastcun^-rn^cfcc^ */c. b i */c«i n 
[005 6] mm<Dmm i tc*ji^T«. mt^mmitmn^ 

3 0 0 w:ai?t«*MSt 3 i^- 6 C i J: o r U - 1f 

^ :/:7*l 0 0:teJ:O'S 1 it:/V'^> h 2 0 O^Jgeu/c 

^d^n^<>>''3 0 2i6i::^3 0 A^mmLxmm^^i 

Ct(fCJ;:^xmmyt\y-'^'^vy'l 0 OisJzas i Vzf 

v'^> h 2 0 o^jgif-r^c m^ytu -v" ^ y y I o o 
ci^N'>:^3 0 2:tej:o'3 0 At^mm-^ ^X^t^WLm.^^ 

:^*^3x 1 0*N/m'*mi&:;&i6. M&mi^O'CiiC 

*5Cir, #?j5»<D*Ci/c»nJ»-rn«, ■7-Yt!7a^^*>:/3 
0 2fc.fc2>*3 0 4tj. si^ccs^u. mswccgj^^n 

€>o vw^ij7n/N'>:7'3 0 2*5j:C/3 0 4<Drac?:)a*f^c« 

[0 0 5 7 ] 

GE:;^ : ^3 X 1 0^ N/m' '-«^7 x l 0'Nym\ 
Sa : mi 3 0*C'-iKl2 0 O'C. *JctO' 

^ra : m2 o^'-^mi o^o 

[0 05 8 ] S6(D;^f->:7*(i)^fcC^-C&*. m^^tiy 
-1f^ >:7'l 0 0;te<fcO'S i1fr/'v':;>h2 0 0<Z). S 

i^ccS*rfi]L*^H*«ai*r-5/ca«>«:, ut?;^ h 3 0 l 

^ffi^n^o ui^xh3oi«. m^^iy-if^y-fi 

0 04tfJ:O'S i 1^:7'v»^> h 2 0 0 ^m^^T ^tc^sbO) h 
[0 0 5 9] mi (DT.r^vZfQO^i^i.^Xit. Ui^Xh 
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[0 06 0] mt&<omB2 «:*$l>-Cfc3ISS<DffJS8 1 il^ 
1 0 6?:J&fi£TSRt>0^. GaAsSfil 02±^c:7 

u^ji/u>xi 1 o4je^r^,«Sfciii^». *ife(oj^ssi 

C 0 0 6 2 ] H8«. ^:S0^CCj:S:&ffi(DllifiCDJK®3 

cccfcorsij§sn/c*»»igS3 0(D*«BBi'C*-So s 

i 1?*:/-7'^> h 2 0 0±&C&3:. a^5i^g!<b^fli3 0 0 
cfc-^-CGa A 1 0 27()iS#$nr:teO. GaAs 

s®io2±(c«. yu^)v\y>>x:i lofyimm^tix 

C^^o 20 

[ 0 0 6 3 ] S 9 i^:. *^B^(C J: -S:^:^cD^Sfecoff^?2g3 

^c<fcorsi3Ssn/c*2i<*^g3 ooBrffisr^)^, 

[0064] S^^U-1f5^':':/l 0 OCDRffiCDGaA 

sS^l0 2±ccii. '7U^;l/U>Xi 1 0;&^M^u' 

1 2 ocD*>c^<b-S(*r^j:^o^^^n-cc^5o a 

^U-1f 1 2 ocDttit*$n/cu-if3fe«. yiy^JVU 
>X1 1 0«:J:ori5|»f$n. GaAsSSl02*^6 

[006 5 ] IIS6CD0S83 mm(Dmm 1 tc*5 0:^-2)0 

3(D;^f-':; >'*(l)CDffi^U-1f^ >:;^l 0 OcDRfficD 
X^>^>:i/m. 7U:^;l/U>Xl 1 O^rffJ^T-So M: 
WmtfCitt. ISf. H3(D;^7-u^:/(i)CDX'y ^>4/3&^Jfi 

<J:-prx-:^^>^^:teCJ:fCi:7U;^;uu>Xi 1 0^« 40 

[0 0 6 6 ] J^cCfc, llifeCDff^SS3{C*5l,i'C. 

>X1 1 0©JK^tc«ga«]^7k4dcfcC/r;U:3-;l/<D® 

-fx ^>^r^or 

[0 06 7 ] ia8fcJ:O*0 9tc«, B^U-1f^-y:7' 
1 0 0<D^ib<D— o/c&:f47nUrt^S3^. SliSOJKSSl 50 
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[0 06 8] (mm(0mi&4 ) :*:^B^CD4^S|{*^gCDg{ 
iS:&SOllS6<Dfl^SS 4 *H 3 ;fe J: C/a 1 0 U 

[0 06 9] S-rH3<DXr «y^(a)'-'(i)«r*jC3ic^o 
S3<35Xf >''(i)tC*Jl^r. llJScOJgSg 1 iSft 0 . 

OOCDGaAsSSl 0 2«. -e 
(D»S3&^*^1 0 0//mCC^C'5<fc^>«:. ?56K. MWHtPi^M 
7k*$ J: i^'TkoS^Jgr X 2. ^ > 3 n ^» o 

[0 07 0 ] HSfiCDJg.^l ifimiW:. 'JK(07.^vV'X^ 

1 0(D;^T*^>-:/(a)Cc^^miw:, ccc. ^J^^tx 
/cffi^U-1f^--;:^l 0 0CD^#tt*«IS'r-2>Ci;&iSf 

[0 0 7 1 ] ^1 OCD;:^f'»:;:/(a)^fct^T. M^TfeU 
-If^-^^:/! 0 OcDSffi^CS i 0,M3 1 O^iSSiT 

[0 0 7 2 ] H 1 0(D:;^7"y r^'CWJcfcCi-C. h 
3 1 2^ffi^U-1f 1 2 0COcti'C>i-*gfe3-^r^S^- 
x>^;S:4c5C:^cC^o ^tit^hS i 0,M3 1 O^CUt;^;:^ 

h3 1 2(ofm)t^my yitmm (CF J iJ:^X^Wr 

So 

[0 0 7 3 ] ^ 1 0C7)>^7^':;:7"(c)^fclir. 
>^$n/cS i 0,)®3 1 O^-^y^^iLT. ie^:^X 
^ffll^/cSCEtt-f ^>xy f->^^*jC35:C\ GaAs 
SSI 0 2^*^1 5 umx-5r^>^-r'5o 

[ 0 0 7 4 ] 0 1 0(D>^7- •:;r7'(d)iCfcl^t:. 
iB3)t^ 1 5 Mm<Dm®??e3 1 4^i^#6nSo 

[0 07 5] affl^ias 1 44ffllintf, ^2«)*^J»tE*^ 
6 1 5M^l/ct:fr3r?^^*L/c7^c'7T>r^^'<0. ffi^U 
-1f^-:;7'l 0 O-vCDSS^Jt^^SffBSr. ;0^or^'/^> 

[ 0 0 7 6 ] a 1 0 <DRs^3 1 4<Dmmt. Ht. L 

1 0 0(Dmm<DiiL&-^i:f^ Kr*-So 

[0 07 7] S10CCfc(,^r«. lo©ffi«5feU-1f5^ 
':;:/l 0 O^coi^r. lOCDSM^3 1 4tmf&^ti 
Xl^^t^. 1 0(D®^7feU-1f ^ >^ 1 0 0 tcoc^r. 
1®!KOJIlp^^S:t:f r J: I ^ 

[0 07 8 ] (jSS6(DffJj!S5 ) *SIBO¥»(*«B<0S8 
3§;^^£^S1 l^tecfcO'Sl 2^#Mb^^35^6l$iH>^T€>o 

01 i*5cfco'a 1 2t3:. ^Bm(^c^:h^mi^^m(Dmm, 
yjm(DmM(omi&ib(o:^ryy'^^rm'v$>i>. mi i 

[0 0 7 9 ] H 1 1 (DXf*-y:/(a)K:*Jli'C. SfS i 
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[0 08 0] SI l<D:^f'vy'W^(iiM^ WTO.«^.«: 
0 OCDGaA sSffil 0 2«. :L^y^>^>(.h v 

[0 0 8 2 ] la 1 2 0>^'r *:/:7*(a)^C*5C^r. ffi^jfeU 

-if5^^>::^i 0 otDSffitcs i o,Bi3 lo^mmr 

"ho 

[0 0 8 3 ] S 1 2CDX7^':.:7*(b)tC*$lir. h 
3 2 2^>'^•^-:=■>y*r'So CCD^. U>^Xh3 2 2CD 

;^';^^CJ:^ F^'Yi7^>yr. SiO,j@3 10^CU 

t;^;^ h 3 2 zcomi^^mwL. 2 A^mj&r 

-60 ytm&ms 24(oms. o$os i o,jg3 1 o<d 

W$L<^i. *J0. 0 1 Mm-S^jl 0 Mm-C* 

--^^B 0 Mmr^-S>o 7fe«?^3 2 4&i. S i 0,M6C 

cfc'orff^jssnri^'SX)^. cn^c«Rg6n-r, GaAs 

[0 08 4] 01 2CD;j=^f--:^::^Cc)«:*5CiT. Ui^Xh 
3 2 2(Dmmt±m(D^1>(rCm4b' CDMI4^Wr^3^c 

m. ife«?SSS3 2 4CD^ffife#^4 5- CD«*4«:Wr€>C 
<htCfj:-S. CC'C3l&^iggS3 2 4CD4 5" (Omm^^^ 

fcmmu. ®^7^u--if 1 2 otcffiurfco. 

[0 08 5] *3l'ifigS3 2 4«. ffi#g3tU-1f^'>:/l 
0 0 (DRffiic®^ u -if 1 2 0 <f:*f rsj-r S J; ^ CCffJ^ 

$nr(.^^o ®^u-if 1 2 03!)^e>(O7fe^ 

h^-Z^r- K3 2 OCcAStS-l^So 
3feU-1f 1 2 0/pe>tH*fSn/cL/-1fjfe«. s^-j^lyif 

:^ b yy'm 1 0 4^3g3iur. 7fe^?g5S3 2 4(D^Stc 

:7feo-gi5t^s*f5nr7e:«?gss3 2 4^^m'&u. 

3 2 4(oi>')-~ii<D^m^cmmh. ^cxmmt(D—^ 
ktrnxj^mi^tix. y * V 320 ^cxm-r 

-S. C<Oy*Vdf^t-Y32 0i)^h<om^^SiV'^ 
V'i;>h2 OO^jlCTBtOtUL/. tfl20 
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[0 086] *46\ *lliS©?&.®iC4dC:fS Ui/X h 3 2 

2i^xxj^mm&3 2 4<Dass(Dfte[«. jft4 5* (om 

^<X)-a5*^3fe*?^ 3 2 4 CD^arSSiL/TJfe^&SS* 

*Gffi^n«J:l^cD"C. 9 0' 'C^d:Wn«ffe<Dftg[r& 

-or^>ctC^o /c/cb. if?SU<5i. TfeSiSSg 3 2 4 CDS 

[0 0 8 7 ] Intern I 2XU. 1o<D:7* h^-r4*-K 
3 2 0«. lo<0ffia3tU--tf 1 2 0*5e><OU-1f^/c 

[0 088] immmmQ ) :*:|^ejCD^^f*^Scr)K 

1 3 ^^murj:f)^hmif^o 0 1 3 * 

,«S**-i:^4cSiB^T^o ^rmi 3©>^'r-^:/(a)-(i)^ 
*5CA^^o lai 3CD;^'f-':':7'Ca)'-(1)«, WTOiS*^ 

i^r, ^n-en03(Z)xf''y :/(a)'-(i)tc>!ti£;"r6o 

-SGaA sS® 1 0 2±tcS:We>tiri^/cx«y^>tJ/::< 
h >:7*B1 0 4*?f^^l/?^cCC^Ci. *5ci:O'01 3<D::^7^ 
yy\^^^:^crj:^Ct'/)mMmmitmt^^. Ga 
A s a« 1 0 2 CC<fc ^ tfTfeO^iR. tJ^SL^D^^nt^i' 
30 At<3&<. GaA sKISl 0 2€:^^tcK^*-r^'ii>S 
;&5iO:i^JS^tc«. X ^> h 1 0 4 ^Kl^f T 

^C, B#rBl©JiairG a A s 1 0 2 m^(Dtc^^^<DX v ^ 
>^^*5C^CC^ {3:Di?)CD/5ScD 1/ 1 OliScOGa A 
sS«l 0 2^^L/r4st:f«d:Ci;&^6'C*^o 

[0 08 9] 'Mem I 3<DX'5^':;r^(i)(DtitCfcC35:to 
n-SXy-'v :7*a)&c:tet>r. H^7tU-1f^ 1 0 0 
CDSffitCJSS*RSihM 3 3 0 ^m^t^o 

[0090] *^(Dfl5Sg(c^n«. SMWikMZ 3 0 

[009 1 ] immcofmi) mi4\t. ^mm^^ 
ismommoBm 7 «: o -cstis 3 titcmmi^ms 1 0 

ST*$>€>o ¥^i*^a 7 0 (7)«^g*<D 5 ^ , m^com 

50 B^'T'So 
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[0 09 2} ^aittSa? OW. S i1f:/v:7>h2 0 
0 ±(fCmi ^tifcS E L/HBT^ty :7*5 0 O^^tf, 
SEL/HBT5^::;:7*5 0 0t3:. Ia)-CDG a A S 1 

0 2±«:t8[t:t6n/cffi^u-lf 5 3 0*s<fcc;f-^f-ag 

[0 09 3 } ^roS^/Wjti-^ h ^>>^:^^ 5 4 0 
COi^ ':/^5 4 2. ^-X5 4 4:te<i:C;^=JL/^^5 4 6 

CCDlIB«-CGa A sS«l 0 2±K:iia$nrti 

riU^^B 4 6 JitCti. M^TfeU-— tf 5 3 OOnS 
•> yJSI4^ 16 0. rStt® 140. p ^ ^Jg 10 

t^si 3 o*5j:o'msi 7 o*ic<DflBsriiS$nrii 

:$?5 4 6«, ®I^U-1f 5 3 OOn^:/^ yjSt*^ 

1 6 O^ma&^CcS^^nTl^-^o cn^CcfcO-^-rng^ 

h^>>^;^5f 5 4 0<D-<^-:^5 4 4«:a^j 

5 4 o^jcorifiH^^nrT&^'e). ffi^3feu-^if 5 3 o^c 

6. U-1f3feOtaS*S-C*^(*SIS7 0r:teCtt^C 
i:?^^^^^. 20 
[0 094] >^ y ^n^^^^Ct^:. S E L/H 

BT^-:/ zfb 2 OiJj^^S i 1f ^v^^/V h 2 0 O^CjgftiUJ^C 

l^J:^tc. v-r ^^^^'>:/l 8 0, d70/>*> 

:7'5 5 0*5J:O*n*>:^7V- K'7>r ^ nyN*>^5 6 0 
Bf&^tiXi.^^, mm I 7 Oi6<^^'7'{ !PU^^>y*l 8 
0«. T i/Aui2JSl 8 2CCj:-:>rmmW^cS]K$n 

5 5 04>. T i/Annmi3 2(^j:^xmn&^(,cmm 

^nrc^^o GaA sSt^l 0 2{i. -ecD/l^^^^^l 0 
0 umtCJi-S^ ^6cx :,^>^iiCj:r>xmhtiXii>%o 30 
[0 09 5] 2ts:^W<D¥*i^a<0$Sjg:^ffi*S 1 5 4 

-en-ens 3 oxf* ^*(a)^(i)«:>ptjj:;-rSo 
[0 0 9 6] ussojfjsiT w::}^^^^^. m^comM 1 

*jC:fSGaA sSSl 0 2±K:tS:t:f 6nr l>/cx ^> 

h 1 0 4 JSrJ^lSOJftl^o 

[ 0 0 9 7 ] S 1 5CDX7=- :7'(e)^fcC^T. -^h^^U 40 
>'^'>yl80. SEL/HBT5 20. -^-XV^>?n 
^0>^5 5 0*JcJ:af=i*>;^V- Kvw^^p^N'>:/5 6 
O^Ga A sSffil 0 2±iCBii2L'. 5 6CC^ne>0± 
CC^^I 7 O^ff^fiSTSo 

[009 8 ] SliScDJgSg 1 tm^J: 0 . S 1 5 (D(i)CC*s 
l^r. GaAsSSl0 2«. ^<Dm^i)m \ 0 0 urn 
CC?^j:S<fc^^x>:;5^>yjSrfcCJ^j:'5o GaAsSKlO 

2(Dii$^»<-rsc<f:&c<^-^r. ffii*$nsu-if7t 

*5GaA sSSl 0 2 4i'C. ffta. KiRSnSC itc J: 
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[0099 ] (JliSCDJf^S8 ) *^HJ(D^«f*^g<DS 
^:;&ffi?:01 6:teic;^01 7^#ML'5^j::0^6Iftfl^t-So 

01 6*$J:c/ai 7«. *^qSK:J:S^i*Slgc[)SSi§ 
:^(DllSg(DffJ?g,8(D;^f ->/:^?r7j^TSr4)So His© 

mBS^t. ||igc0Jf^S§2(DB i ^ffll^;rc-7>r ^^y^'>•7' 
m^Otc^ (Au) «:fflCi/c-7-r i^a^^'>7'^c<fc-^r 

(fC^^xmcomm^i^crji^s^^x. mmcDBi&i tmrj: 

So 

[0 1 0 0 ] H 1 6CDX 7^-^:7' (a)6C*5C^t:. S i S« 
16 0 1 tCHuS&Bl^i&fe-ro m^mt Lx^t. m^it. r 

[0 1 0 11 S 1 6©Xf-^y(b)tc*5Ci'C. SiS« 
16 0 1 ±tCA uH*$t?)B«:Wr SElS 1 6 0 2 *3f 
S(D}f^(C0^L. S i 1f >^v:;> h 1 6 0 3^B^r 

So 

[ 0 1 0 2 ] a 1 6 CDXr- ^ (0«:*jC>T. G a A s 
Sgl 6 0 4±CCnM>^^--'yJ5S*^l 6 0 b^^m 
xf^^-V-'ffi (MBE> ^/ctiW^^H^tB^Sffi 

(MovpE) ccj:ojas-rSo ^cojg.® 1 r ^>ai^ 

/c<fc^«:nS:/^-^i/SS*Sl 6 0 5«. n§a(D2»SSf 

mmmLtch(Dx^^o 

[0 1 0 3 ] la 1 6(DXf" >:/(d)W:fcC>T. n§^:/^ 
•>i^5l*Sl 6 0 5±0CAu/>'>:/l 6 0 S^J^m^ 
So C(DAu>'N*>:7'l 6 0 e^-^^X^iOJ^f^Oi^). 

^>y«:j:or. nS:/^ ;'^S9*S1 6 0 5*s<fcJ>'A 
u^'?>":^l 6 0 64SIJ0. Ga A sS«l 6 04^ii-r 

S^rK^-Yx-:.^>y$:fcC;^cC^o 
[0 1 0 4 ] S 1 6CD;^f*'y >''(e)^:teCiT. S i 1f >^ 
■^•i^V h 1 6 0 3fcJ:0'GaA sSfil 6 0 50|^^ 
iJC^jT^o S i 1f::^^'i7> h 1 6 0 3^:eR3g^Ml 6 0 

/cGaA saSl 6 0 3i*frSi§i±^c;&se>. {4g'&t>'t± 
^fcCJjc^o 

[0 1 0 5 ] H 1 6CD;^^--':/(f)^C*Jl>T. Ts^^v^ 

(e)-C(D{4gata?)f*. E^^tra^r. iB^l 6 0 24Scl: 

CXAu^^'>7•l 6 0 6«:^^6Cigi^-rSo JE^^^D^ 
/cS*S i-9':/v»5>h 1 6 0 3*5<fcc;fGaAsSSl 
6 0 4?ri*^4 0 0'Ct<±Cc;jniaL/. i2J^ 1 6 0 2 <!: A u 
>'N'>y'l 6 0 6<D^^Au -AuS^>5:JfJfiSTSo Au 

[0 106] nM:/^ >^SM^l 6 OS^ff^rS/c 
i?)CCUt>X h 1 6 0 9 ^n^:/^ ^Sl^g 1 6 0 5 4d 

cfco^s i if r^v-j^ h 1 6 0 3c^)ra^ctfeuii^'c^^e^k^ 
#s. 
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[0 1 0 7 ] H 1 6cr)^7"--;:/(q)«:*jCir. BSK. iS 
t7k^7K*5<fc CKTkcDil^ffiw: J: o r G a a s 1 6 

[0 1 0 8 ] 0 1 7<DX-f ':^:7*(b)tC*siir. 1 n PS 
fil 7 0 4±6CMOVPEak:j:-:>r I nGaA s PfS 
14® 1 7 0 5^^g?1^^. 

[0 1 0 9 } S 1 7<DXf'->:7*(c)tC:foCir. n^^-^ 10 

7 0 2<DllS$n/cS i •9-yv5> h 1 7 
Oltl nGaAsP?S14«l 7 0 5<D^S$n/cI n 
PSSl 7 04<b^5l^^^*r^$i^rffi«S'i±-^o In 
PS^l 7 0 4CD*ffitCSOiUrtfcl 0 0 g<D^O:f 

J5j5 0 0-Ciy±W:»n«iL. nS:/^:/^SS*Sl 70 2 
i I n G a A s PrSltJl 1 7 0 5 iCDi^.T-S^^rfcC 

[0 1 1 0 ] 0 1 7(DX^^;y(d)Cc*5lir. nM-:/^ 
':'i^JSI4^1 7 0 2?:«ST^/c25?>{CS i ^^-7^1^ h 20 

17 0 1 :te^O' I n GaA s PrSffll 1 7 0 5CDr^tCU 

h 1 7 0 6^^SfeOii^rSe^t^•t^-2>o 
VKOiS^fflf-r I n PSS 1 7 0 4^^**r-5o 

[0 1 1 1 } S 1 7<D;^f":^:7'(e)^*5t^r. :? -^^r 

I nGaA s PrSttHcollMtc^ D/cK{tM€:^*L/c 
t^. u>^;j^ h 1 7 0 6 ^^*T6o 

[0 1 1 2 ] ® 1 7(D>^f'y :7'(f)(C*5C^T. GaAs 
S«l 7 0 7±CCMBEj4^/c{JMOVPEii^C<i;-oT 
pM:/^ ><:^Smi 7 0 8^:^SS-t^'5. 

[0 1 1 3 } a 1 7<D>^f*-:;:/(g)tC4sCir. 017© 30 
;^'f*"-^7'(c)<!:|5lflltc. I nGaAs PfittBl 7 05 
:teJ:0'n^':^^->^SM^l 7 0 3:0^||^$n/cS i ^ 
:7'v^> h 1 7 0 1 iGa A sSSl 7 0 7 t.^n\p\^ 
■a-rSlP3ti-'5o SO\ Ga A sSKl 7 0 7CDHffitC 
aOiUr^l 0 0 gCD'=eV::/7'>^i8#^ (H^-tf 
T) o COt^.^^^S^L/c^^a7C#Hm*'C5 0 0-C 
«±tC»n^L. I nGaA s PSffill 7 0 5*5J:J>'P 
m^'y v ^S9*S 1 7 0 8 OM^^^BS^S^*? C ft 5 . 

CO 1 1 4 ] S 1 7<D;^'f'-^ >^(h)«:*5CiT. nS-r^^ 
':'^SI4S1 7 0 2^SSf -S/cd^tcS i 1f:/^'^> h 40 
1 7 0 1*JJ:C>'I nGaA s PrSttS 1 7 0 ScDP^tcU 

t>x M 7 0 9 ^:S£L/3i^'Cl^^ts■lf -So 

[01 1 5 ] S 1 7 (DT.'rv :7'(i)tcfcC^r . 
K{b*^*4c5j:0'7k(7:>^^?grx v^>^yL. GaAs 
SSl 7 0 7O/l$^l OOMmWTtCt-^o 

[0 116} C(7>J:^0cM^BSSSa}:&ffiti^C<t«: 

l^snSo 50 



10-335383 

18 

[0117] mi-mwmm^i^mR^ii^mtv^^m. 

6 o (D^^ft c ^® ^Tfe u - if ^ iiig-r ^ c i j&^tr # 

[0118] lli6©JgSg8 tc^tec^r . MT-BS^tc J: o 

ffi»*u-ifm<osft-S¥»»«T-. 

[0119] ft*5. *:|ISfecZ)ff$.^«:^l>T. B^tIcU- 
tfcOrStte^C I nGa A s P^fflli/c:i>^. I nGaA 
s.GalnNAs. I n Ga Nfti'CD^ziflcW**^^ 

[ 0 1 2 0 ] s 6^c. J^±±ror)||j^(DffJ,®^cfci^r 

s?::^^. h^'Vi^;^^. HEM 

T. Mos h^>s;^;^^^s i if r^v»^> 

TfecfcC^o h<Dtta«. ix';:3> (S i ) «: 

«SRe>ti-r. s{tr;i/5 (a i n) r 

[0 12 1] ^/c:^rcDj|]M§cDJBm:toi^r. liS^n 
-SMO/I^ft^o^ft^&ijft^mi. J^tcci^OcoftCi 

««i^e«jftfc<Dr*o-c. -en^RRS^nfti^o 

[0122] 

oriel— xstc*5i^r^!^<D^«i*^ ^'^jaar^ c 

[0123] ¥z»ti2^^>':7*C!>aStCiniX«:*5Cfto/cfi 

ffi©J)nX«:fcCft^/cesJ)tclf:rv»5> hi^OHJgj&^S 
(DA €^ 5 J: 0 « ^*^tc ftti^^cltJcWSS'C^ ^o 

m 1 ] 2t:^B^«:^-5:;?fifccc)||is<D0fiSi tc<fcoriJ3S 

$n/c*z»«:^Sl OCDSBSS-C^^). 

[S2] :*:^0^tC<i:^:S-ffiO^Sg<7)Ji$fill Wlcfc^r^ig 
$n/c4^^f*^gl OCD^-^CDlOCOffi^TtU— !f5^-y 

r/'i ooo!:)ia»<D»Tffiiar*-5>o 

[133] 2|c^?8CCj:-&i|^3»ft^|g(DKig:«rftC0SllfiO?g 



t 
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11 <0X7"-^:7-^m*rsr*)So 
[051 *^^ccj:^:&a(DllJI<Dfl5Sl2 rSSa 

[0 7] *^B^«:j:^^«ft^fi(0iSit:^ffi<D||5fiCDif> 
[08] 3t:^B^ccj:^^^<D|ISg(5DJgSS3CCJ:^-CSig 

[09] *^B^ ic J: ^ -^ao^mmomm 3 tc <fc ^ r Mia 

$n/c4^2S»^a3 OCD»r®0-C^-£>o 
[01 1 1 :*^H^^C<j:^>^«i*^g<?)S5ii§*fficD^© 

[012] *^eaK:j:-5*«^sga<7)i5{j&:&ffi(Diat© 

[013] :^mM^cj::B^mi^mm<Dwm-^m<Dmm<D 

[014] 2|s:|%H>gtc J:^:^gt<DllS60[>ffJS87 tcj: oriSi 
[015] *^ajtcj:€)¥»<*^acoS8ig7?ffiOjygcD* 



10 



20 
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